Relationship between ribosomal RNA gene transcription activity and motoneuron death: observations of avulsion and axotomy of the facial nerve in rats.
Motoneuron number and expression of cytoplasmic RNA and ribosomal RNA (rRNA) gene transcription activity in the facial nucleus were examined quantitatively and chronologically for up to 4 weeks in rats after facial nerve axotomy and avulsion in order to elucidate interrelationships in axonal changes. The right facial nerves of adult Fischer rats were avulsed at a portion of the outlet or axotomized at a portion of the foramen stylomastoideus. The number of large motoneurons in the facial nucleus was reduced by 40% 2 weeks after avulsion and by 70% 4 weeks after avulsion but displayed a 19% loss even 4 weeks after axotomy. The amount of cytoplasmic RNA decreased significantly and progressively from 1 day after avulsion. rRNA gene transcription activity in the large motoneurons of the facial nucleus decreased significantly beginning 30 min after both axotomy and avulsion, but the severity of the decrease was far more marked in the avulsion group, showing a 59% loss from the control value 4 weeks after avulsion. These findings indicate that rRNA gene transcription activity, expression of cytoplasmic RNA, and the number of motoneurons that survive are interrelated and that the decrease in rRNA gene transcription activity is a very early event in the phenomena observed in the axonal reactions of motoneurons.